Introduction
With the incidence of heart failure and valvular heart disease on the rise, 1-2 it has been speculated that the role of non-invasive cardiac imaging especially echocardiography and cardiovascular magnetic resonance imaging will become even more pivotal.
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Transthoracic echocardiographic (TTE) imaging is the most commonly performed non-invasive cardiac diagnostic tool, with an estimated 25 million studies performed annually worldwide. 4 Considering the substantial amount of clinical and research data on echocardiography in the medical literature, it is an uphill task for a clinician to address the large amount of resources in an efficient, timely, and accurate manner. The diversity of procedures, their relevance to cardiac pathology and their diagnostic and therapeutic significance is reflected by a similar heterogeneity of the data on cardiac imaging and the journals that publish it. As we move into the future of evidence-based medicine, the organization of this information becomes increasingly crucial to enable the detection of gaps and weaknesses in these repositories of knowledge. Such data can help to enhance research productivity by facilitating research allocation and rationalizing research organizations.
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Though debated, 6 citation frequency remains the most effective and simple tool to assess the quality of scientific work. Bibliometrics uses these citation counts to determine the characteristics of the most influential research publications on a specific topic. Citation classics have been published in almost all fields and sub-specialties. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] However, no bibliometric analysis has been conducted in echocardiography or cardiac imaging. In an attempt to fill this gap, we performed a bibliometric analysis to identify the top 100 landmark echocardiography articles and to provide readers a brief overview of the important characteristics of echocardiography articles that have had a disproportionate impact on the field of medicine.
Methods
In April 2016, we searched the Scopus Library database for citations of published articles on echocardiography. All journals listed under the institute of science information web of science (WOS) subject category 'cardiovascular, cardiology and heart' were included in our search. To ensure that echocardiography articles published in general medical journals such as the New England Journal of Medicine were not missed; we also analysed all the other journals using search terms for echocardiography. No time limitations were implemented during the search. To maintain a relevant and focused list of articles, only articles related to the field of cardiology with a primary focus on echocardiography were included and reviewed. Articles on all types of echocardiography were considered for inclusion. All articles from journals focusing on fields of science other than medicine were excluded. No restriction was imposed on the basis of study types, demographics of the patient population and availability of an abstract. We used both the print and electronic International Standard Serial Numbers (ISSN) to search all journals. The 'times cited' option on Scopus was employed to garner a list of articles from the most-to-least cited. Two independent reviewers (M.S.K. and K.F.) individually identified and reviewed the abstracts online to produce a list of the top 100 cited articles. Inclusion criteria for articles included those that focused on echocardiography and the articles were then individually catalogued in a database for further characterization. Characterization was achieved by using a modified approach of the methods described by Lim et al. 21 
Results
The number of citations for the top 20 cited articles ranged from 899 to 6713. The median number of citations was 1596 (interquartile range: 2663). Eighty percent (n ¼ 16) of the articles had > 1000 citations out of which almost 1/3rd had a citation count of > 4000. Table 1 shows the list of the top 20 articles with their citation counts. The top 3 articles, the only publications with >6000 citations, were all guidelines. The top 20 articles were published in 8 different journals, with Journal of the American Society of Echocardiography being the biggest contributor (n ¼ 6) followed by Circulation (n ¼ 5) ( Table 2 ). There was a statistically significant association between IF and the number of top 20 cited articles (P < 0.005). There were five different countries of origin for the highly cited articles (Figure 1) . The USA had the largest (n ¼ 16) number of articles.
The top 20 articles were published between the time period 1976-2010, with the most published articles (n ¼ 5) in the 5-year period from 2006 to 2010 (Figure 2) . Another observation was that amongst these top 20 articles, 6 were published on Doppler echocardiography, 2 discussed two-dimensional echocardiography and 1 provided insight on M-mode echocardiography. We identified 12 authors who had at least 3 articles published in the top 20 list (Table 3) . Devereux, R.B. and Flachskampf, F.A. had the highest (n ¼ 5) number of publications followed by Appleton, C.P, Pellikka, P.A. and Waggoner, A. who had 4 publications each ( Table 3) .
Discussion
In our comprehensive list of the most highly cited articles in the field of echocardiography, we found that the top 3 highly cited articles, the only articles with citation counts above 6000, were guidelines on echocardiography. Guideline articles comprised almost half of the list, with the highest citation count reaching as high as 6713. With >25 million echocardiographic studies performed annually worldwide, 4 these results are self-explanatory. These high number of citations help to explain the permeated public and medical interest in these guidelines and further assert the superior effect of guidelineoriented articles on readership compared with basic science and individual clinical studies. It has been demonstrated that bibliometric analyses are generally biased towards review or guideline articles due to their summarized conclusions. 13 These summarized conclusions lead to review articles accumulating more citations because clinicians prefer to use these conclusions rather than evaluating each study individually especially in areas which have many contradicting studies. The most highly cited articles were published in 8 journals. More than half (n ¼ 11) were published in Journal of the American Society of Echocardiography and Circulation-journals that cater to cardiovascular disease and cardiovascular imaging research. This suggests that researchers prefer to publish their important echocardiography articles in cardiology journals as well as journals on cardiovascular imaging or specific echocardiography journals. In addition, these findings support the application of Bradford's law, a bibliometric concept suggested by Brookes and Siegelman, 22 that the majority of the researchers obtain their citations from a few main journals in their respective field of expertise and when these researchers digress from these core journals, the frequency of their citation and impact are compromised. Accordingly, this tendency leads to a large percentage of citations arising from a few journals. We found that the top 20 articles were published over a span of 34 years . This time period is consistent with the time period described in the bibliometric analyses of other fields, for example, time spans of 31, 35, 39, and 43 years have been reported in which demonstrates that the evolution of the field of echocardiography is congruous with the field of cardiology. With dynamic advancements in both the fields, clinicians tend to rely on the latest guidelines. Considering that no article published during 2011-2016 made it to the top-20 list; it can be further postulated that a significant time period, normally several years, is required for an article to amass sufficient citations and gain significant coverage. Future bibliometric analyses can endorse this view and help to better demarcate the timeline related with peak citation trends in echocardiography. 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005 2006-2010 Number of articles 
